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DEVICE FOR INFLATING PACKAGING MATERIAL 

FIELD OF THE INVENTION 

The invention relates to the field of cushioned packaging material. More 
specifically, the present invention relates to a device for inflating packaging material 
on an as-needed, real-time basis. 

BACKGROUND OF THE INVENTION 

Packaging material comprised of air-filled cushions is well known in the art 
and provides a reliable and safe way to protect merchandise during shipping and 
transportation. Due to the bulkiness of the air cushions, however, cushioned 
packaging material can be extremely inconvenient both for manufacturers and users. 

A number of devices are available in the art that enable an end-user to obtain 
packaging material adapted to be inflated on an as-needed basis. Israeli patent 
application No. 12304198, incorporated herein by reference, describes a device for 
forming plastic pouches from two substantially superimposed layers of plastic sheet. 
The device includes a pair of rollers for selectively advancing the layers of plastic 
sheet, an air-filling element, and heat welding means for sealing open sides of the 
pouches. 

Other devices for forming air-filled material can be found in the following 
patents, all of which are herein incorporated by reference: US 6029428 to Terminella 
et al., US 5746043 to Terminella et al., US 5058361 to Schmacher, US 5143775 to 
Olsson et al., US 5021039 to Richter et al., US 5009318 to Lepinoy et al., and US 
4604854 to Andreas et al. 

None of the aforementioned patents or patent applications meet the 
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requirements for an user-end device for inflating packaging material. To be practical 
for use on a real-time basis, the device should be as simple to use, and convenient as 
possible. A user requiring the cushioned packaging material should be able to easily 
and quickly inflate the needed amount of cushioned packaging material as it is needed 
for packaging of merchandise. 



SUMMARY OF THE INVENTION 

The present invention meets the aforementioned requirements by providing a 
device for producing inflated cellular packaging material from non-inflated packaging 
material on an as-needed basis, comprising advancing means for advancing 
non-inflated packaging material from a dispensing roll, inflating means for inflating 
sections of said non-inflated packaging material in a successive manner, sealing 
means for sealing said inflated sections of the packaging material as said sections are 
inflated, and a geneva mechanism comprising; 

(a) a geneva wheel having a plurality of slots; 

(b) a lock wheel coupled to a motor, said lock wheel having a drive pin 
engageable by said slots for driving the geneva wheel in an intermittent 
manner; 

wherein the geneva mechanism is coupled to the advancing means and to sealing 
means such that said packaging material is advanced through the device in a 
intermittent manner, alternating between a resting phase and a moving phase, wherein 
during the resting phase, the sealing means operate to seal an inflated section of the 
packaging material, and during the moving phase, the sealed inflated section is 
conveyed towards the exterior of the device (to the user). 

The device may be adapted for packaging material that has been pre-welded 
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by the manufacturer in a predetermined manner. Alternatively, the device may be 
adapted for packaging material that has not been pre-welded. In this embodiment, the 
device includes means for welding the packaging material in a predetermined manner. 

According to preferred embodiments of the present invention, the advancing 
means comprises an upper advance wheel and a lower advance wheel, said upper 
advance wheel being coupled to said geneva wheel such that when the drive pin is 
engaged in a slot of the geneva wheel, the packaging material is advanced by a 
predetermined amount. 

Further according to preferred embodiments of the present invention, the 
inflating means comprises an air blower and an inflating pipe. As an example, the air 
blower may be a DC centrifugal air blower. 

Still further according to preferred embodiments of the present invention, the 
device further comprises a cam wheel coupled to the lock wheel. The cam wheel has a 
radially-symmetric portion that is adapted to effect movement of the sealing means in 
an intermittent manner (via coupling through a cam follower), thereby facilitating 
intermittent sealing of successive air-filled pockets of the packaging material. 

Moreover according to preferred embodiments of the present invention, the 
sealing means comprises a heat seal element, seal pads, and a sealing arm, wherein 
the sealing arm has a cam follower at one end thereof. When the cam wheel rotates 
such that the radially- symmetric portion of said cam wheel contacts the cam follower, 
the sealing arm moves downward, causing the heat seal element to move in a 
corresponding downward manner towards the seal pads so as to seal a section of 
inflated packaging material. 

Further according to preferred embodiments of the present invention, the 
radially-symmetric portion of the cam wheel contacts the cam follower when the 
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geneva wheel is in a resting phase. 

The heat seal element may be, for example, a PTC heating element. 

The present invention further relates to a compact device for producing 
inflated cellular packaging material from non-inflated packaging material on an 
as-needed basis, comprising; 

(a) a geneva mechanism containing a lock wheel coupled to motor, and a 
geneva wheel, said lock wheel containing a drive pin for driving 
movement of said geneva wheel in an intermittent manner; 

(b) a cam wheel and a lock wheel, said cam wheel being coupled to said lock 
wheel, and said cam wheel having a radially-symmetric portion; 

(c) advancing means for advancing pre- welded non-inflated packaging 
material from a dispensing roll, wherein said advancing means are coupled 
to said geneva wheel such that advancement of the packaging material 
occurs in an intermittent manner; 

(d) inflating means comprising an air blower and an inflating pipe; 

(e) sealing means comprising a heat seal element, seal pads, and a sealing 
arm, wherein said cam follower is positioned at one end of said sealing 
arm such that when said radially-symmetric portion of the cam wheel 
contacts the cam follower, said sealing arm moves downward, causing said 
heat seal element to move in a corresponding downward manner towards 
said seal pads so as to seal a section of inflated packaging material. 

In some preferred embodiments the device is adapted for non-inflated 
packaging material that is pre-welded. In other preferred embodiments, the device is 
adapted for non-inflated packaging material that is not pre-welded. In embodiments 
where the packaging material is pre-welded, the device requires fewer parts and is 
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thus more compact. In embodiments where the packaging material is not pre- welded, 
the device has welding means for welding the packaging material in a predetermined 
manner prior to inflation with air. The detailed description will be provided in 
reference to the device adapted for pre-welded packaging material. It should be 
appreciated that various embodiments of both types are possible and that the 
description provided if for the purposes of example and clarification only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with reference to 
the accompanying drawings, wherein: 

Figure 1 illustrates a side view of a device for inflating packaging material, 
according to a preferred embodiment of the present invention. 

Figures 2, 3, and 4 represent the sequence of steps occurring during the 
inflating of packaging material using the device of Figure 1. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The detailed description provided is intended to describe certain preferred 
embodiments of the present invention. It is in no way intended to limit the scope of 
the invention, as set out in the claims. 

In reference to Figure 1, the device contains a holding section (25) adapted for 
containing a roll of pre-welded non-inflated packaging material (19). The material is 
dispensed from the roll and inflated on an as-needed basis. In the embodiment 
illustrated, the device is compact, usually about the size of an office printer. The 
packaging material is specially adapted for being inflated and sealed by the device. In 
some embodiments, the packaging material is comprised of successive rows of 
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welded plastic rectangular-shaped pockets, each row having two side-by-side pockets. 
In the center, a channel exists for enabling the inflation of the pockets with air using 
the device. For each pocket, there is a hole in the welding that is in communication 
with the channel that allows for passage therethrough of air. The rows are inflated one 
at a time. Following inflation of each row, the hole on either side of the channel is 
sealed. Then the material is advanced by the device so that the next row is filled and 
sealed. The packaging material can be manufactured with perforations, both along the 
channel and in between the rows, so that the user can separate off the desired amount 
of packaging material once said packaging material is inflated. A complete 
description of this and other packaging materials can be found in Israeli patent 
application No. 138132, hereby incorporated by reference. 

Advancing means enable advancing the packaging material (19) from the roll 
and to the inflating area (26) of the device. The advancing means comprises an upper 
advance wheel (15) and a lower advance wheel (18). Inflated packaging material (17) 
is advanced towards the exterior of the device by the rotation of the two advancing 
wheels (15) (18). At the same time, non-inflated packaging material is advanced 
towards the inflating area. 

The device further comprises inflating means for inflating successive sections 
of the non-inflated packaging material. The inflating means comprises an air blower 
(11) and an air inlet pipe (22). The end of the air inlet pipe (22) has a plurality of 
holes (not shown) that release air into the inflating area (26). In use, the air inlet pipe 
(22) is situated in the channel of the packaging material (the channel may be in the 
middle or on the side of the packaging material). When the packaging material is 
advanced by the advancing means, a knife (not shown) positioned on the lower side of 
the inlet pipe (preferably, the knife is situated a few centimeters from the end of the 
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pipe) cuts the bottom layer of the channel so as to enable advancement of the 
packaging material over the air inlet pipe while enabling inflation of the air pockets. 
In embodiments where the packaging material has a perforation along the channel, the 
knife does not need to be sharp; it needs only to be pointed enough so as to penetrate 
through the perforations. In embodiments without the perforations, the knife needs to 
be sharp enough to cut through the lower plastic layer of the channel. The air blower 
is preferably always in operation when the device is on. 

The device further comprises sealing means for sealing a section of the 
packaging material immediately after said section is inflated. The sealing means 
comprises a heat seal element (21) and a pair of seal pads (20) (in the embodiment 
using packaging material having a central channel, each of the seal pads operate to 
seal the hole located on either side of the channel that communicates with the 
pockets). A sealing arm (12) is associated with the heat seal element for causing 
lowering of the heat seal element (21) towards the seal pads (20) on an intermittent 
basis. When the heat seal element (21) is lowered, inflated air pockets of the 
packaging material become sealed as a result of the heat seal element (21) (on top of 
the channel of the packaging material) pressing against the seal pads (20) (below the 
channel of the packaging material). 

The device further comprises a geneva mechanism that is coupled both to the 
advancing means and to the sealing means and that enables a section of packaging 
material to be moved to the inflating area (26) of the device, inflated and sealed, and 
then advanced to the exterior of the device such that a subsequent section undergoes a 
similar process, until the desired length of inflated packaging material is achieved. 
The geneva mechanism comprises a geneva wheel (16) having a plurality of slots 
(24), as an example, 6. The geneva wheel is coupled to the upper advance wheel (16) 
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of the advancing means, preferably by situation on the same shaft. The geneva 
mechanism also comprises a lock wheel (13) coupled to a motor. The lock wheel (13), 
which is in continuous motion (when the device is on), has a drive pin (23) located on 
the same shaft as said lock wheel (13) adapted to be engaged by a slot (24) of the 
geneva wheel (16) for driving the geneva wheel in an intermittent manner, alternating 
between a moving phase and a resting phase. It is appreciated by those skilled in the 
art that other configurations of geneva mechanisms could be employed for producing 
the same effect. 

The device further comprises a cam wheel (45) having a radially-symmetric 
portion (14) that is adapted to contact a cam follower (10) located at one end of the 
sealing arm (12). The cam wheel (45) rotates in conjunction with the lock wheel (13). 
The cam wheel, however, is generally non-circular and it has different radii around its 
circumference. However, it has one radially-symmetric portion (14) that, when the 
cam wheel (45) rotates such that said radially-symmetric portion (14) increases the 
pressure on the cam follower (10), the sealing arm (12) is caused to move downward. 
This will be described further in Figure 4. 

In Figure 3, the geneva wheel is in the moving phase. In Figure 4, the geneva 
wheel is in the resting phase. During the moving phase, the packaging material is 
advanced by a predetermined amount (said amount is determined by the size of the 
wheel (15) and the number of slots in the geneva wheel, according to the length of 
each row of packaging material). During the resting phase, sealing of the packaging 
material takes place via the sealing means. 

Figure 2 shows the geneva mechanism just prior to the moving phase (at the 
end of a resting phase). The lock wheel (13) is continuously turning in the clockwise 
direction. The cam wheel (45) also rotates continuously with the lock wheel (13). For 
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every rotation of the lock wheel, the drive pin (23) becomes engaged by the geneva 
wheel a total of one time. As seen in Figure 3, when the drive pin (23) becomes 
engaged by a slot of the geneva wheel (16), the geneva wheel (16) is caused to turn in 
the counterclockwise direction until the lock wheel (13) rotates far enough so that the 
drive pin (23) becomes disengaged from the geneva wheel (16), thereby causing the 
geneva wheel to stop rotating. While the geneva wheel (16) is rotating, the upper and 
lower advance wheels (16) (18) rotate to cause the packaging material to be advanced 
through the device by a predetermined amount. Inflated packaging material sections 
(17) are thus advanced towards the exterior of the device while non- inflated 
packaging materials are advanced towards the inflating area of the device. After the 
drive pin (23) disengages from the geneva wheel (16), the lock wheel (13) and the 
cam wheel (45) continue to rotate such that the radially-symmetric portion (14) of the 
cam wheel (45) increases the pressure on the cam follower (10) at the end of the 
sealing arm (12) thereby causing said sealing arm (12) to push downward on the heat 
seal element (21). When it is pushed downward, the heat seal element (21) presses the 
packaging material against the seal pads so that sealing occurs. This can be seen in 
Figure 4. The lock wheel (13) and cam wheel (45) then continue to rotate, and the 
radially-symmetric portion (14) of the cam wheel (45) rotates passed the cam follower 
(10) such that the heating element (21) is raised to its original position, shown in 
Figure 2. Then the cycle repeats itself, with the drive pin (23) becoming engaged by 
the next slot of the geneva wheel (16). In this manner, the user can inflate the desired 
length of packaging material as it is needed. 

It is appreciated that through the use of a geneva mechanism, the device of the 
present invention requires only one motor, and it can be made from relatively simple 
and few parts. The device is compact and also easy to use. The same device may be 
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adapted to accommodate different sizes or types of packaging material. 



10 



WO 02/083399 PCT/IL02/00300 
Claims 

1 . A device for producing inflated cellular packaging material from non-inflated 
packaging material on an as-needed basis, comprising advancing means for advancing 
non-inflated packaging material from a dispensing roll, inflating means for inflating 
sections of said non-inflated packaging material in a successive maimer, sealing 
means for sealing said inflated sections of the packaging material as said sections are 
inflated, and a geneva mechanism comprising; 

(a) a geneva wheel (16) having a plurality of slots (24); 

(b) a lock wheel (13) coupled to a motor, said lock wheel having a drive pin 
(23) engageable by said slots for driving the geneva wheel in an 
intermittent manner; 

wherein the geneva mechanism is coupled to the advancing means and to sealing 
means such that said packaging material is advanced through the device in a 
intermittent manner, alternating between a resting phase and a moving phase, wherein 
during the resting phase, the sealing means operate to seal an inflated section of said 
packaging material, and during the moving phase, said sealed inflated section is 
conveyed towards the exterior of the device. 

2. A device according to claim 1, wherein the advancing means comprises an 
upper advance wheel (15) and a lower advance wheel (18), said upper advance wheel 
being coupled to said geneva wheel such that when said drive pin is engaged a slot of 
the geneva wheel, the packaging material is advanced by a predetemiined amount. 

3. A device according to claim 1, wherein the inflating means comprises an air 
blower (1 1) and an inflating pipe (22). 

4. A device according to claim 1, farther comprising a cam wheel (45) and a cam 
follower (10), said cam wheel being coupled to said lock wheel, and said cam wheel 
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having a radially- symmetric portion (14) adapted to contact said cam follower. 

5. A device according to claim 4, wherein the sealing means comprises a heat 
seal element (21), seal pads (20), and a sealing arm (12), wherein the cam follower is 
positioned at one end of the sealing arm such that when said radially-symmetric 
portion of the cam wheel contacts the cam follower, said sealing arm rotates 
downward, causing said heat seal element to move in a corresponding downward 
manner towards the seal pads so as to seal a section of inflated packaging material. 

6. A device according to claim 5, wherein the radially-symmetric portion of the 
cam wheel increases the pressure on the cam follower when the geneva wheel is in a 
resting phase. 

7. A device according to claim 1, adapted for packaging material that is 
pre-welded. 

8. A device according to claim 1, adapted for packaging material that is not 
pre-welded. 

9. A device for producing inflated cellular packaging material from non-inflated 
packaging material on an as-needed basis, comprising; 

(a) a geneva mechanism containing a lock wheel (13) coupled to motor, and a 
geneva wheel (16), said lock wheel containing a drive pin (23) for driving 
movement of said geneva wheel (16) in an intermittent manner; 

(b) a cam wheel (45) and a cam follower (10), said cam wheel being coupled 
to said lock wheel, and said cam wheel having a radially-symmetric 
portion (14); 

(c) advancing means for advancing non-inflated packaging material from a 
dispensing roll, wherein said advancing means are coupled to said geneva 
wheel such that advancement of the packaging material occurs in an 
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intermittent manner; 

(d) inflating means comprising an air blower (11) and an inflating pipe (22); 

(e) sealing means comprising a heat seal element (21) 5 seal pads (20), and a 
sealing arm (12), wherein said cam follower is positioned at one end of 
said sealing arm such that when said radially-symmetric portion of the cam 
wheel contacts the cam follower, said sealing arm moves downward, 
causing said heat seal element to move in a corresponding downward 
manner towards said seal pads so as to seal a section of inflated packaging 
material. 

10. A device according to claim 9, adapted for packaging material that is 
pre-welded. 

11. A device according to claim 9, adapted for packaging material that is not 
pre-welded. 
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